Abstract. A study was conducted to determine the prevalence rate and risk factors for sexually transmitted diseases (STDs) in Haiti's rural Artibonite Valley. Women attending antenatal services at Hospital Albert Schweitzer from October to December 1996 were tested for gonorrhea, chlamydia, trichomonas, syphilis, and human immunodeficiency virus (HIV). Of the 476 women tested, 121 (25.4%) had trichomonas, 11/475 (2.3%) had gonorrhea, 51/475 (10.7%) had chlamydia, 32/474 (6.8%) were seropositive for syphilis, 20/469 (4.3%) were seropositive for HIV, and 191 (40.1%) had at least one STD. Nearly 30% of the women reported having entered a sexual relationship out of economic necessity and had increased odds of HIV infection, Odds Ratio (OR) 6.3 (P Ͻ 0.001). We postulate that due to recent economic hardship in rural Haiti, women are entering into sexual relationships out of economic necessity and that this trend is contributing to the growing HIV epidemic. We recommend STD prevention and development programs that target young people and economically disadvantaged women.
INTRODUCTION
In most developing countries, the prevalence rate of sexually transmitted diseases (STDs) is substantially higher in urban areas and consequently, STD prevention efforts focus there. 1, 2 In Haiti, several recent reports cast doubt upon the wisdom of ignoring rural populations. A report on the human immunodeficiency virus (HIV) in Haiti documented rapidly rising rates of HIV infection among rural women with children. 3 In another report, congenital syphilis rates in rural Haiti, 550 per 100,000 live births, were among the highest in the world. 4 Over the last few years, rural Haiti has suffered tremendous economic hardship. 5 The combination of drought, land erosion, and overpopulation has contributed to chronic malnutrition so that weight-for-age in thirty-five percent of children under the age 5 years is low. 6, 7 A 1991 military coup and the ensuing international economic embargo contributed to economic difficulties and to a deterioration in the already marginal health status of the rural poor. 8, 9 Anthropologic studies suggest that the economic hardship in rural Haiti has led to new patterns of sexual relationships and that some of these patterns may be related to increased transmission of sexually transmitted diseases. 10, 11 Prompted by these reports and hypothesizing that recent economic hardship in rural Haiti has created fertile ground for the spread of HIV and other STDs, a study to determine the prevalence rates and risk factors for HIV and STDs was conducted at Hospital Albert Schweitzer (HAS) in Haiti's rural Artibonite Valley.
MATERIALS AND METHODS
Patient recruitment and specimen collection. We conducted a cross-sectional sentinel prevalence study from October to December 1996. Hospital Albert Schweitzer serves the population of Haiti's Artibonite Valley with village health workers, community dispensaries, and a central hospital. The Artibonite Valley is divided into 8 rural zones, with each zone served by a community dispensary. For over 20 years, HAS has conducted health surveillance for the Artibonite Valley. 12 Based on 1995 surveillance data, the population of the zones served by HAS was estimated at 200,000 people with 7,500 pregnancies annually. More than 80% of pregnant women seek antenatal care at the HAS community dispensaries. We chose to sample women at two community dispensaries in the rural zones of Deschapelles and Liancourt. The choice was pragmatic. These two dispensaries are within a day's walk of Hospital Albert Schweitzer. Even if the roads were impassable, as is often the case, specimens could be hand carried to the central HAS laboratory for processing and storage. Based upon HAS surveillance data and government census data, 13 the zones of Deschapelles and Liancourt are comparable to the other valley zones with regards to population demographics and socioeconomic characteristics. Previous sero-prevalence studies 4 suggest that the prevalence rates of syphilis and HIV in all 8 valley zones are similar (Pape J, unpublished data). The HAS Research Ethics Committee approved the study design and consent process. Informed consent was obtained orally from all participants prior to enrollment.
All pregnant women attending their initial prenatal consultation at the community dispensaries of Deschapelles and Liancourt were eligible for inclusion in this study. After obtaining consent, a local health worker interviewed women in Haitian Creole using a structured study questionnaire that had been focus-group evaluated and validated by field-testing. They were asked to provide information about basic demographics, exposure to STD risk factors, and related symptoms. Their blood was collected, the serum separated immediately, and an aliquot removed for research purposes. Serum was tested for syphilis on-site by the Rapid Plasma Reagin (RPR) (Becton Dickinson, Sparks, MD). Quality control for on-site RPR testing is routinely done by retesting a representative sample of specimens at the central hospital lab. Participants also provided a first-flow urine specimen which was tested for white blood cells (LED) using a leukocyte esterase dipstick (Multistix, Miles, Inc., Kankakee, IL). All samples that were trace reactive and above were considered positive. A sample of urine was saved. Vaginal swabbing provided secretions that were examined by 400 ϫ direct microscopy for Trichomonas vaginalis. Results of the RPR, the LED, and microscopy were recorded on the patient's study questionnaire.
Treatment regimens following the Haitian national guidelines for the treatment of sexually transmitted diseases 14, 15 were instituted that same day if needed based upon individual clinical and laboratory data. Women with a positive RPR received intramuscular penicillin and were given follow-appointments to complete three doses. All women with a positive LED, with trichomonas on microscopy, or who reported vaginal discharge were treated syndromically for vaginal discharge. All women reporting vaginal ulcers were treated syndromically for genital ulcer disease. Women with bacterial vaginosis or Candida vaginitis by microscopy also received treatment (data not shown).
Laboratory testing. Urine and serum samples were transported on ice from the dispensaries to a central laboratory at Hospital Albert Schweitzer. A unique four-digit study number was assigned to identify each enrollee's questionnaire, urine sample, and blood sample; the name was removed and no records linking the study number and name were kept. All positive RPR samples were confirmed by fluorescent treponemal antibody testing (FTA-Abs) (Becton Dickinson, Sparks, MD) at the Institut National de Laboratoire et de Recherche in Port au Prince, Haiti. Serum HIV antibodies were detected by enzyme-linked immunosorbent assay (ELISA) (Abbott Diagnostics, Abbott Park, IL). Positive samples were confirmed by a second ELISA (Sanofi Diagnostics Pasteur, Chaska, MN) at the Institut National de Laboratoire et de Recherche.
Urine samples were frozen at Ϫ20ЊC and transported on wet ice to Massachusetts General Hospital, Boston, Massachusetts where they were tested by Amplicor polymerase chain reaction (PCR) for Neisseria gonorrhoeae and Chlamydia trachomatis (Roche Diagnostics, Branchburg, NJ). At the time of this study, Amplicor PCR of urine was not approved for clinical testing.
Data analysis. Questionnaire and laboratory data were entered into EPI INFO 6 (Centers for Disease Control and Prevention, Atlanta, GA) and analyzed using SAS (SAS Institute, Cary, NC). To determine a difference in two proportions, chi-square with Yates correction was used. For expected cell values of less than five, Fisher's exact test was used. Means and medians were compared by Student's t-test and the Wilcoxon rank sum test respectively. The mortality of children previously born to each woman was determined by dividing the number of children reported to have died by the number of previous live births. Multivariate analysis was done using a backward logistic regression procedure. Variables related to the outcome by univariate analysis or by previous clinical reports were included in the original model. Variables were removed from the model if ␣ was greater than 0.05. All variables found to be confounders causing a10% change in another predictor were left in the model. Effect modifiers were evaluated, but in the models presented in this report, none were found.
We report risk factors for disease and possible manifestations of disease as risk markers. Both risk factors and risk markers are analyzed together in the multivariate model; associations are reported with odds ratios (OR).
RESULTS

Patient characteristics.
During the study period, 507 pregnant women presented at the study dispensaries for a first prenatal visit, and 476 (94%) were enrolled. Characteristics of the enrolles are shown in Table 1 . Of the 476 women, 244 (51.3%) reported being plase or in plasaj Meaning ''placed with'' plasaj refers to a long-term sexual relationship not formalized by a religious or civil ceremony, often resulting in children and commonly not monogamous. Of the 476 women, 141 (30%) reported having entered a sexual relationship out of economic necessity. Of these, 100 (71%) were plase compared with 143/355 (40.0%) of the women who did not report an economically driven sexual relationship (P Ͻ 0.001). Of the economically motivated women, 135/141 (95.7%) had children with more than one father compared with 45/355 (12.7%) of the others (P Ͻ 0.001).
When asked by the interviewer, 147/476 women studied (30.9%) reported dysuria; 255 (53.7%) vaginal discharge; 190 (40.3%) vaginal pruritis; 45 (9.5%) vaginal ulcers, and 312 (65.8%) reported having had at least one urogenital symptom in the last year.
Prevalence rates of sexually transmitted diseases, risk factors, and risk markers. The prevalence rates are presented in Table 2 . Risk factors for trichomonas infection, the most common STD, included living in a separate house from the father of the unborn child [OR 2. Table 3 .
Of the 474 patients tested, 33 (7.0%) had a reactive RPR test and 32/33 (97%) were confirmed by FTA-Abs. Women with confirmed positive syphilis serology reported a child mortality of 15%, compared with a child mortality of 5% reported by women without syphilis (P Ͻ 0.001). Risk factors for positive syphilis serology by univariate analysis were being plase [OR 4.5 (P Ͻ 0.001)], having pregnancies by multiple fathers [OR 3.4, (P ϭ 0.002)], and reporting a sexual relationship out of economic necessity [OR 2.9 (P ϭ 0.005)] (Table 4) .
Risk factors for a positive HIV test by univariate analysis were being plase [OR 4.0 (P Ͻ 0.016)], having pregnancies (Table 5) . HIV infection was not associated with travel the outside of the district by either parent.
DISCUSSION
This study sought to evaluate the prevalence rate of STDs in women attending routine antenatal care in the rural Artibonite Valley of Haiti, and thereby to approximate the prevalence rate of sexually transmitted diseases in the general adult population. Several reports from other developing countries comparing STD prevalence rates in sentinel groups and the general adult population have validated this approach. [16] [17] [18] The STD prevalence rate found in the rural Artibonite Valley is surprisingly close to the STD prevalence rate found in pregnant women in Cite Soleil, an urban slum of Port au Prince. 19 The prevalence rate of cervical infection was 12% in both areas; the prevalence rate of syphilis was 7% in rural Haiti versus 11% in urban Haiti. In rural Haiti, 40% of women had at least one STD compared with 47% in urban Haiti. In most developing countries, the prevalence rate of STDs is substantially higher in urban areas than in rural areas and consequently STD prevention and treatment resources are targeted at urban areas. 1, 2 In Haiti, with 70% of the population living in rural areas, 20 and with the high STD rates reported in this study, we strongly recommend a more equitable distribution of resources between urban and rural areas. Social and anthropologic studies suggest that deepening poverty in rural Haiti may be leading to new patterns of sexual unions. [8] [9] [10] [11] Data from this report suggest that these new patterns may be associated with STD transmission. Studies suggest that women in rural Haiti are entering sexual unions at a younger age. [21] [22] [23] In 1972 the average age of first sexual union for women in the Artibonite Valley was 21 years, and in 1996 the age was 19. In the current study, an age less than 21 was the strongest risk factor for cervical infection with Neisseria gonorrhoeae and/or Chlamydia trachomatis. The median age of women with gonorrhea was only 19 years. Given the association between young age and cervical infection, one can postulate that the trend toward earlier sexual activity may be associated with increased transmission of gonorrhea and chlamydia.
Several studies from rural Haiti describe an increasing number of women who enter into a series of sexual relationships out of economic necessity. 10, 11, 24, 25 Because of the lack of economic possibilities for women in rural Haiti, single women with children must rely upon men for economic support. Single mothers search for a male partner to provide food and housing for themselves and their children; these women enter into a plasaj sexual relationship with the new partner and have more children with him. While the women may be monogamous, the man is often plase with several women. This relationship often dissolves within a few years, and the woman is left with additional children and the need to find a new partner.
Our study suggests that this pattern of serial plasaj is common in rural Haiti. Nearly one-third of the women in this study reported entering a sexual relationship out of economic necessity and of these, 95% had children by multiple fathers, a pattern strongly associated with syphilis and HIV infection.
Women in plasaj had increased odds of having syphilis (OR 3.0) and HIV infection (OR 8.3) . Women who entered a sexual relationship out of economic necessity also had increased odds of having syphilis (OR 2.3) and HIV infection (OR 6.3). We postulate that social and economic instability in rural Haiti may be pushing an increasing number of women into serial plasaj and thereby fueling the syphilis and HIV epidemics.
As a cross-sectional prevalence study, this research was not able to fully capture the dynamic nature of the HIV epidemic in rural Haiti. Longitudinal studies with incidence data will be needed to further define the relationship between economic hardship and the HIV epidemic.
To prevent the morbidity and mortality associated with STDs, 26 rural Haiti needs primary STD prevention. One costeffective prevention strategy is to target groups of individuals within the population who are at high risk for disease transmission. 27 The data in this report suggest two high-risk groups: adolescents and women in serial plasaj. Programs in other countries that encourage adolescents to delay the onset of sexual activity and to use condoms when sexually active have been successful. 28 These programs could serve as a model for such an intervention in rural Haiti. Additional strategies are needed for primary prevention of HIV. Programs stressing behavior modification may have little impact on a desperate mother seeking to insure the survival of her children through a series of sexual relationships. Because continued childbearing appears to be an essential aspect of these relationships, promotion of condom use may be of little benefit. Education and family planning programs for young women may help them avoid unwanted pregnancies and a life of serial plasaj. Development programs that help single mothers become economically self-sufficient may also prevent serial plasaj and thereby be an effective means of preventing HIV transmission in rural Haiti.
Strategies are also needed for the management of people already infected with STDs. Symptomatic STDs can be managed effectively using syndromic algorithms and empiric antibiotics. 29 However, since a large percentage of STDs are asymptomatic, detection requires a screening test. This is particularly problematic for pregnant women, as vertical transmission from asymptomatic mothers to their offspring is a cause of significant morbidity and mortality. [30] [31] [32] [33] [34] [35] Screening pregnant women in rural Haiti for gonorrhea and chlamydia is difficult. In this study, symptoms elicited during medical history were not predictive of cervical infection. Current laboratory tests for gonorrhea and chlamydia are expensive and not routinely done in Haiti. A number of clinical algorithms have been developed for the diagnosis of gonorrhea and chlamydia that rely upon historical risk factors and clinical exam. [36] [37] [38] However, most of these algorithms are too insensitive or too cumbersome for application in the field. This study and others have shown that the urine LED is too insensitive and non-specific for use as an independent screening tool for cervical infection. 39, 40 A technically simple and inexpensive diagnostic test appropriate for use in developing countries is needed for the detection of asymptomatic cervical infections. Unfortunately, no such test exists.
For syphilis, simple screening and treatment strategies are available. In prenatal clinics where RPRs can be performed on-site, syphilis can be diagnosed and treatment can be started on the same day, 41 a strategy that has been implemented at Hospital Albert Schweitzer. Despite the existence of this simple, affordable screening strategy, many women in rural Haiti do not have access to it, and syphilis remains a leading cause of perinatal death, 4 ,30 a situation that should not be tolerated. Every pregnant woman in Haiti should have access to syphilis screening with same-day treatment.
